ABSTRACT
INTRODUCTION
When The University of the West Indies (UWI) was established in 1948 as a College of the University of London, it was the Faculty of Medicine that constituted the single faculty with 33 medical students enrolled. From the outset, it was determined that a journal of medicine associated with the new University College would be established which would be scholarly, peer reviewed and cover the entire Caribbean (1).
The West Indian Medical Journal (WIMJ) was the result of this proposed initiative. First published in 1951, it expanded on the medical journal of the day, Jamaica Medical Review which had, as its focus, medical problems in Jamaica, to become a forum for the exchange of information on research conducted primarily in and covering the wider Caribbean. The WIMJ became of value to regional and international clinicians, scientists, healthcare planners and researchers as an organ that chronicled the history of diseases in the Caribbean and monitored the epidemiological transition from infectious diseases to current lifestyle related diseases (2) .
The Journal publishes twelve issues and six supplements annually containing original scientific research, reviews, case reports, brief communications, letter and commentaries (3) . It has acquired a reputation over the years of being one which publishes original articles with diversified content (4) .
Scientometrics, bibliometrics, informetrics, information metrics, iMetrics and webometrics have similar objectives and methods, namely using mathematics (including statistics) to analyse scientific output. They may therefore all be considered as manifestations of a single area of research, for simplification in the present study referred to as "bibliometrics". Researchers can examine literatures and establish characteristics of disciplines, obsolescence of scholarship, institutional affiliations and relationships and types of materials constituting scholarly pursuits (5) .
Bibliometric analyses are based on the assumption that carrying out research and communicating the results go hand in hand. Publications, most commonly in the form of referred articles or scholarly monographs, may be regarded as the definitive statements of the results of research projects. This production can be quantified and analysed to determine the size and nature of the research carried out at macro level to measure global, regional, or national trends or at the micro level of institutions or groups (6) .
A bibliometric analysis can therefore indicate trends and patterns, within scientific disciplines or as in this case within a particular journal by examining the number of articles published, by which authors and the territories they are associated with as important gauges of the journal's influence and impact (7) . Mathematical models in bibliometrics may provide the framework for a common body of knowledge that can be considered characteristic of this area of research (8) .
Ontologies, in the present study represented by an OWL document, may be considered one of the pillars of the Semantic Web as they provide both human-readable and computerusable definitions of basic concepts in a domain and the relationships among them, resulting in shared models of that domain by encoding views common to a set of different parties (9) . The present study was therefore conducted to determine whether an ontology applicable to future mathematical modelling can be populated from a bibliometric description of the WIMJ without considerable loss of information.
MATERIALS AND METHODS
West Indian Medical Journal issues for January to December of 2001 to 2012 (volumes 50 to 61; excluding supplements), were manually perused to analyse the publication trends of the journal. The following document types were included for the analysis: editorial, special communication, special article, viewpoint, original article, CME image and diagnosis, case report, clinico-pathological conference presentation, letter to the editor, dental forum, medical history, short communication, short report, nephrology forum, research letter, review article and continuing medical education. The types of articles excluded were: book review, obituary, medical students' forum, errata, colloquia, tribute, special message, lectures, reprinted article, preface and forthcoming events. Each article was graded to ascertain type of article, place where the research originated determined by the address of the corresponding author, collaboration based on the number of authors, the territories the co-authors were associated with, medical specialties, and institutional affiliation of the corresponding author.
An ontology of the Food and Agriculture Organization of the United Nations (FAO), the FAO GEOPOLITICAL ON-TOLOGY (10) and a common ontology of scientific experiments, the EXPERIMENT ONTOLOGY 2.0 [EXPO 2.0] (11), were merged using PROTÉGÉ 4 (12) , an open source ontology editor which supports the creation of OWL DL 2.0 based-class and subclass tree structures. Subsequently, a novel ontology based on these two frameworks was interactively populated by generating classes that represented subjects and types of articles as well as authorship types. The basic class hierarchy structure divided areas, authors, journals, article subjects and journal articles. An object property called has country of origin connected classes of authors to the names of specific territories taken from the FAO GEOPOLITICAL ONTOLOGY to link the location of the affiliation to the author types. Authors were "anonymized" as there was no expression to represent any author's name or actual nationality. Among the new entries, only the object property country hosting the affiliation and the data property has number of authors were enriched through the use of property characteristics (they were defined as functional, ie, having at most one outgoing connection). The cardinal restriction "exactly" specified quantities and connected them with the corresponding classes.
The results were subsequently analysed for domain adequacy by expert knowledge. Two description logics reasoners, FACT++ and PELLET 2.0, embedded in PROTÉGÉ as plugins, were run to check the logical consistency of the ontology. The framework was furthermore tested by the online University of Manchester OWL Validator 2009 (13) to detect a possible lack of coherence with the OWL 2 profile. The articles came from 51 different territories (including those in the Caribbean) representing all continents and were the territories the corresponding authors were associated with indicated (Fig. 2) . When the geographic spread of the research was examined through the territories attributed to the co-authors (ie the number of times various geographic regions were listed as the territories the co-authors were associated with), there were 60 different territories listed (the 10 highest producing with regards to co-authorship were Jamaica 539; Trinidad and Tobago 176; the United States 71; Turkey 67; Japan 47; Barbados 41; Nigeria 33; the United Kingdom 30; People's Republic of China 22; and Canada 14).
RESULTS

Over
Contributions from Caribbean territories outside of the three main UWI Campus territories and highest producing (Ja-
The level of collaboration among authors (Fig. 3) had a mean of 83.25 (median: 29.5; mode: 1; range: 238-1 = 237).
Publication Trends in WIMJ A total of 1332 articles were published in WIMJ over the 12-year period. It included for example 760 original articles. The determination of whether the majority of the corresponding authors were affiliated to UWI or non-UWI institutions was considered with 809 articles (~60.7%) emanating from UWI affiliated authors and 523 (~39.3%) from non-UWI affiliated authors. The subjects covered a wide range of biomedical specialties with most contributions attributable to general medicine, followed by general surgery, paediatrics, psychiatry, pathology and others (Fig. 4) . EXPO 2.0 had 325 distinct classes, 78 object properties, 432 subclass axioms, 363 disjoint classes axioms, 76 subobject properties axioms, 75 object property domain axioms, 73 object property range axioms and an expressivity of ALCHN. FACT++ and PELLET 2.0 confirmed its logical consistency. EXPO 2.0 was readily expandable by either adding new nodes or attaching whole new semantic networks to the system. The ontology was populated by combined representations of for example first authors, co-authors or corresponding authors with those of the territories hosting the authors' affiliations supported the generation of information triplets ("territory plus author status") by interconnection with other items (Fig. 5) .
The resulting ".owl" file was termed "Bibliometric_Ontology". It contained 108 classes and 89 subclass axioms and had an expressivity of ALCHOQ(D). It represented the results of the present bibliometric study ontologically (Fig. 6) . Domain adequacy could be verified and both reasoners confirmed its logical consistency. The file was validated to be in the OWL 2 profile. The format may therefore be readily submitted to seRichards et al Items were created combining information on authorship type and territories to allow the generation of "information multiples" consisting of an item which represents "author status plus territory" connected to other ontological classes. There were no expressions to describe nationalities. Alphanumeric data provided in a format such that this may be processed farther using semantic web applications.
mantic web applications for analysis and algorithms for computer-aided (eg systems biological) mathematical modelling. Frameworks like this would then serve as an input for example for future computer simulation. Nuances of information as provided by the two sentences right before the one you are currently reading could however not be converted into a syntax consistent with the OWL DL format. The authors of the present study were therefore populating an ontology based on a word-by-word approach. These word-by-word representations of relevant aspects extracted from the text corpus of the present study lead to considerably complex ontological structures (Fig. 7) . The authors of this report are therefore planning to conduct studies aiming at simplification and dataset size reduction.
DISCUSSION
This study analysed the publication trends of WIMJ. Concomitant with the wide geographic spread of contributions evidenced by territories of first authors is a high level of collaboration indicated by the variety of territories the co-authors were associated with which speaks to international collaboration for research and publication of research output. Although it is an organ of the Faculty of Medical Sciences at the UWI there is a high representation of articles contributed from non-UWI affiliated authors.
Ontologies are conceptual models that capture and explain items and their interactions, hereby establishing a semantic foundation that may be used in mathematical modelling (15) . They allow scientists in developing countries to expand frontiers of computing over the updatable semantic web by a fig. 1 )". It may be converted into a graph to support visual analyses of underlying concepts as disclosed by a combination of linguistic frame semantics, the Discourse representation theory (DRT), and ontology design patterns (ODP) (14) . Pointing to this very figure for example was represented by the entity " fig._1 " and its interrelations. low-budget approach. The ontology editor PROTÉGÉ constitutes an example of a collaborative freeware tool for managing such concepts. Some of the authors of the present analysis have recently introduced temporal ontologies to simulation, an approach applicable to the data presented in this report (Fig. 8) .
To their knowledge this constitutes the first attempt to generate a bibliometric ontology populated directly from a text file and have the bibliometric and ontological results published in the same article. Nuances of the text were not represented by the ontology. The authors of this report are therefore planning to compare the usefulness of the approach presented here with an approach still to be established which uses data obtained from a conversion of text corpora into ontologies on a wordby-word basis. Once converted into an ontology on a word-byword basis, the content of a publication is assumed to serve as an input in mathematical modelling without major loss of information. Systematic studies are warranted to evaluate the usefulness of such datasets.
CONCLUSION
West Indian Medical Journal is a forum for global dissemination of research and communication which speaks to its widespread influence and it is therefore not just reflective of Caribbean reach and appeal. Contribution to this journal comes from various continents indicating its global appeal as a vehicle for showcasing research and views of scientists from all over the world. The bibliometric findings can serve as an indicator for the journal's achievements to date and as a benchmark for future assessment and comparison with other journals.
Freeware may be used to generate ontologies from articles to generate a basis for mathematical modelling. Nuances of information may however be lost in attempts to remain fully compatible with the OWL DL format. Methods applicable to effectively populate ontologies with data extracted from text corpora on a word-by-word basis are therefore assumed to bridge that gap. Systematic studies on this issue are warranted in the context of ontology-driven mathematical modelling and simulation.
